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SUPPORTING FIGURES
3 Figure single channels were converted to grey scale). Right panels zoom Green/Red signal and highlight the accuracy of the Particle detection tool used throughout the study to quantify VLP production and green fluorescence emission (ImageJ Mosaic particle tracking pluggin). Observation of chemically modified VLP with a fluorescent probe (Alexa Fluor ® 488) that were added into IbiTreat 8 !-well slides. 500 nm Fluorescent beads were used as size and green signal reference. Due to its multi-color fluorescence profile, red signal was also acquired. From green-red merge images one can discriminate beads from VLP (yellow and green dots, respectively) after proper total particle identification and count by Mosaic tool. Control VLP sample shows no green signal (no labeling with Alexa Fluor ® 488, meaning that azide ligation is specific for the non-canonical azidohomoalanine (Aha) amino acid). Observation of chemically modified VLP with the fluorescent probe Alexa Fluor ® 488 or control experiment was performed by depositing 100-fold dilutions of each condition supernatant into IbiTreat 8 !-well slides and allowed to attach for 1 h. Each preparation was then labelled with 20 !M of Alexa Fluor ® 488 for 30 min and washed 3 times with PBS. 500-fold dilution of 500 nm stock fluorescent beads were added to each sample for 30 min and were used as size and green signal reference. Figure S2a . Evaluation of the best time to add the non-canonical azidohomoalanine (Aha) in the experiment samples after baculovirus infection. The incorporation of Aha into HA protein was evaluated at different conditions: 12, 24, 36 and 48 h post baculovirus infection (hpi). Figure S2a shows control experiment with the addition of methionine (Met) instead of Aha. These were performed to evaluate potential nonspecific labeling with the Alexa Fluor ® 488 probe of Met amino acid residues from other proteins or other types of unspecific binding and confirm azide-specific ligation of our method. Observation of chemically modified VLP with the fluorescent probe Alexa Fluor ® 488 was performed by depositing 100-fold dilutions of each condition supernatant into IbiTreat 8 !-well slides and allowed to attach for 1 h. Each preparation was then labelled with 20 !M of Alexa Fluor ® 488 for 30 min and washed 3 times with PBS. 500-fold dilution of 500 nm stock fluorescent beads were added to each sample for 30 min and were used as size and green signal reference. is reached, cells are infected with baculovirus. The medium is replaced with one that does not contain Met at 12 hpi ("Met), and at 24 hpi the Aha non-canonical amino acid is added to the cell culture (Met is added to control cell culture). At 48 hpi, the VLP-rich supernatant is harvested and downstream processing (DSP) of VLP starts. At the end of the purification process high-purity VLPs are obtained. In each DSP step, and by including the fractions acquired in the SEC step, confocal microscopy images were recorded to monitor the presence of modified VLPs. Images for the control experiment were also acquired. Scale bars (white) indicate 2 !m in all images. Images are zoomed ROI from larger independent images to better visualize the sub-diffraction green dots (VLP signal). Merge (green-red) images are shown for clarity using the analysis described in Figure 1 of the main manuscript. Red signal emission was also acquired and from green:red merge images 500 nm beads can be discriminated from VLPs (yellow and green dots, respectively). Additional information regarding particle detection, individual Green and Red channels and RAW confocal images can be found in Figures Figure S4 . RAW confocal images (2048x2048 pixels; 135x135 !m) depicted in Figure S3a (Green, Red and Merge channels). Figure S3b shows control experiment performed to evaluate non-specific azide-binding. Control VLP sample shows no green signal. Images were acquired from depositing 100-fold dilutions of each condition supernatant into IbiTreat 8 !-well slides and allowed to attach for 1 h. 20 !M of Alexa Fluor ® 488 was then added to each preparation for 30 min and washed 3 times with PBS. 500-fold dilution of 500 nm stock fluorescent beads were added to each sample for 30 min and were used as size and green signal reference. For spherical particles the orientation by which the particle is detected in the flow cytometer is irrelevant, retrieving always the same SSC value, thus a monomodal size distribution around the diameter of the particle sphere (100 nm or 500 nm in the example). As for the VLP sample, apart from the spherical VLP (giving a size distribution around 70-100 nm) the presence of rod-shaped particles, baculovirus will give SSC values far from the spherical distribution. This reflects the orientation by which the rod-shaped particle was detected. So, using the beads ruler one can separate the particles that are clearly larger/longer and enrich the sample with spherical VLP. 
Western Blot analysis and MS proteomics of HA/M1 labelled VLP
Western blot analysis was performed for control and modified Influenza VLPs, with both precipitated (pp) and non-precipitated samples. As a control, M1 protein from Influenza A H1N1 strain and H3 Influenza VLP (produced and purified at iBET) were used. SeeBlue markers were used as molecular weight (MW) control. Control and labelled VLP samples were incubated with Alexa Fluor ® 488 fluorescent probe prior to SDS-PAGE gel running. A fluorescent imaging system was used to reveal the gel and analyse the presence of fluorescent bands. Bands identified with numbers from 1 to 4 were excised from the corresponding gel and analysed by mass spectrometry. In order to detect modified peptides, MS data were also analysed using the BioPharmaView software version 1.0 considering a Met-Aha modification. Figure S11 . Raw data of Figure 5 for identification of HA and M1 proteins by western blot analysis and fluorescent band detection of labelled Influenza VLPs' proteins. a, M1 Influenza protein detection on control and labelled VLPs by western blot analysis. M1 protein from Influenza A H1N1 strain was used as positive control (M1 std). Band (1) was excised and identified as M1 by mass spectrometry (Supporting Table 1 ). pp means precipitated sample. b, HA Influenza protein detection on control and labelled VLPs by western blot analysis. H3 VLP from Influenza A H3 strain, produced and purified at iBET, was used as positive control (H3 std). Band (2) was excised and identified as HA by mass spectrometry (Table 1) . pp means precipitated sample. c, SDS-PAGE gel fluorescence detection of control and labelled VLPs incubated with Alexa Fluor ® 488 probe. Bands (2) and (3) (red highlight) were excised and detected as HA by mass spectrometry (Supporting Table 1 ). Band (4) was detected as a Telokinlike protein of baculovirus (blue highlight). Free Alexa Fluor ® 488 probe was observed S22 at the bottom of the gel (orange highlight). Fluorescent molecular weight was added as a control (green highlight). pp means precipitated sample.
